In this study, a combined experimental and numerical investigation of a toroidal vortex interacting with a stagnation premixed flame is carried out with the aim of quantifying the ability of such a vortex to stretch the flame. It was found that, although inferred from exactly similar numerical simulations, available parametric expressions for the efficiency function (the ratio of the flame stretch to vortex strain) do not agree in the way the latter should behave when the ratio of the vortex rotational velocity U θ to the laminar flame speed S L is increased and that they are unequally accurate when compared to experimental data. Moreover, none of them can describe the non monotonic evolution of the efficiency function with U θ /S L which is observed in both experimental data and numerical simulations of a 'isothermal' propagating interface. In addition, whilst previous studies have focused only on the impact of U θ /S L and R v /δ L (R v being the vortex typical size and δ L the laminar flame thickness) our study reveals the importance of other parameters, the most important of which being the residence time of the vortex associated with its convection velocity. These results yield a new formulation for the efficiency function which compares favourably well with experimental data.
The aim of the present study is to explore one par-52 ticular aspect of the interaction between the flow mo-53 tion and a flame, which we referred to as the strain-54 sweeping competition (see for instance the review by 55 Driscoll [9] ). This competition can be conceptually 
62
On the other hand, Tennekes [11] suggested that an- scale as called by [11] tered by the addition of silicon droplets in the flow.
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The flame contour is then extracted as follows.
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Firstly, a contrast-limited adaptive histogram equal- 
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The toroidal vortex is generated by applying a pres- and the quenching limit assessed by Roberts et al. [4] . the flame stretch is evaluated as
where A(t, ∆) = y(s) x 2 + y 2 ds is the flame area 
Impact of vortex intensity

259
We now turn our attention to the effect of the vor-260 tex strength on the flame stretch. Figure 4 depicts the
(hereafter the superscript 0 on C will be removed).
263
Experimental results are also compared to the pre- 
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The uncertainty in the determination of K max was sup- 
In the present case, the velocity field is set as fol- 
Figure 6: Time evolution of the vortex parameters for a given case in the database. Are represented the vortex core-tocore distance R v (blue), the convection velocity U c (red) and U c − U u (X c ) (green), the vortex center streamwize position X c , and the rotational velocity (black). Symbols are experimental data whilst lines stand for the simulation. from experiments using a second order polynomial.
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The coefficients of the polynomial were adjusted for 357 each equivalence ratio. 
from which C = F × (U * c /S L ) −1/3 can be recovered.
428
U max is the rescaled velocity ratio for which the bend-429 ing of F is observed and was found to be equal to for describing the efficiency function.
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It was first shown that, though based on the same 446 numerical data, C provided by both Colin et al.
447
[6], Charlette et al. [7] predicts an increase of C with 
